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B pesymprarti OaraTopiuHMX MOCHIPKEHb PIAKICHUX 1 3HWKAIOYWAX BUIIB CYIHHHHUX POCIUH Yy
BHCOKOTIpHIH (opi YkpaiHchkux Kapmar mu mpoaHastizyBanu iX Cy4aCHHWH CTaH, €KOJOTIYHI i
(hiTOTIEeHOTHYHI 0COOIMBOCTI, TAKOXK 3pPOCTAHHS OUIBIIOCTI 3 HAX B YTPYMOBAHHSAX, 110 BKIIOYAIOThH
Bix 5 mo 10 (imomi 15-20) pinkicHuX BuAiB. MU MiATBEpIMIN CydacH! MOTJISANA MO0 PO3TIISITY
TaKUX YTPYNOBaHb SK «TapsSuuX TOUOK» 1 iX PO3IILIMY SK BaXIMBHX OCEPEAKIB 30eperKeHHS
pi3HOMaHITTS pociuH. Hamm 3po0ieHO TMOpIBHAHHSA YyYacTi PIiAKICHMX BUCOKOTIpHUX BHJIIB
CYAMHHUX pociHH y ¢uopax Ykpaincekux Kapnar i bamkan. Kpim Toro, Mu nogamu pesysibTaT
MTOPIBHAJIHOTO BUBYEHHS PIIKICHUX POCIWH y TIPHPOIHUX Oi0TOMax i Ha eKCIepUMEHTaIbHI
ninsani HanionansHoro npupoaHoro napky « CHHEBHpP», Mato4H Ha METi PEIHTPOYKYBaTH YaCTHHY
TaKUX POCIHH Y TIPHPOHI YTPYIIOBaHHS.

KuarouoBi ciioBa: pinkicHi 1 3HUKAIOYi BUAH, CyIMHHI POCIMHHU, BUCOKOTipHa ¢uiopa, YKpaiHCBKi
Kapnatn, bankanu, peiHTpoyKITist

Ziman S., Derbak M., Bulakh O. Biodiversity in the High-Mountain flora of the Ukrainian
Carpathians: conservation, protection and reintroduction

As a result of the long-standing of the rare and endangered species of the Vascular Plants in the
High-Mountain Flora of the Ukrainian Carpathians, we discussed their modern state, ecological and
phytocoenotic peculiarities and growing of most of them in the communities including 5 to 10 (or
more) species. We follow the modern view in regarding the such communities as the «hot spots» and
considering them as the important sectors of the of the preservation of the plant diversity. Besides,
we briefly compared the participation of the above plants in the floras of the Ukrainian Carpathians
and Balkan. Additionally we implemented the comparative study of the rare species at the nature
biotopes and the experimental plot in the NPP Synevir, mainly for future reintroduction into the
natural communities.

Key words: rare and endangered species, vascular plants, alpe flora, Ukrainian Carpathians, Balkan,
reintroduction

The Convention of Biological Diversity,
signed in Rio Summit in 1992, in Valencia in
1994 and Pan-European Strategy of Biological
and Landscape Diversity accepted in Sofia at
the International Neeting «Environment for Eu-
rope» in 1995, aimed to protect the rare species

and landscapes. Afterwards the above men-
tioned proposals were summarised in Strabourg
by the Council of Europe as «Convention on
the conservation of European Wildlife and
natural habitats» (Synge, 2000). Therefore, we
regard the problem of the conservation of the
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endangered and threatened Vascular Plants, es-
pecially in the Carpathians and Balkan, as the
very actual, and we try to do our best to pro-
mote their protection and conservation.

Subjects and methods of research

Within the High-Mountain Flora of the
Ukrainian Carpathians there are ca. 1000 taxa
(species and subspecies) of the Vascular Plants
within which about 200 taxa are rare and ca.
100 taxa endemic (Chopik, 1976; Stoyko,
Tasenkevich, 1993; Malinovski et al., 2002; Zi-
man, Gamor, 2009 and others). During a lot of
years we executed the concise analysis of the
modern state of about 60 rare (mainly endan-
gered) species of the above mentioned plants
(Ziman, 1964, 1997; Ziman et al., 1988-2013).
We published a part of our results in the mono-
graph on biodiversity of the Carpathian bio-
sphere Reserve (1997) and treatments on 25
rare High-Mountain species in the last version
of the «Red book of Ukraine» (2009), and here
we intend to extend and generalize our results
with the accent on perspectives of preservation
and protection of the rare plants.

Our treatment is based on the results of the
field research, but also on the herbarium and
literature data. We studied the rare species of
plants within the High-Mountain communities
mainly in Ukraine, but also in the Sothern Car-
pathians in Romania and in Balkan in Serbia and
Montenegro. As a result, we discussed the geo-
graphic-ecological, coenotic and biomorpholog-
ical peculiarities of ca. 50 very rare species. Be-
sides, we discussed the results of the population
study of 20 rare species in limits of the Project
from the «International Global Ecologic Fund»
and the treatments of 25 rare species published
in the «Red Book of Ukraine. Planr World»
(2009). Besides, recently we discussed the re-
sults of introduction of the rare Vascular Plants
from the High-Mountain flora of the Ukrainian
Carpathians at the experimental plot in the Na-
tional Nature Park Synevir situated in Ukraine,
Transcarpathian Region (Ziman, Derbak, 2012).
We used in this manuscript the generally ac-
cepted methods of the biomorphological, popu-
lation and phytocoenotic study.

Discussion of results

Our list of the studied in details model
taxa included 24 species belonging to the
highest categories of rareness (CR — critically
endangered and EN — endangered): Achillea
schurii  Sch. Bip., Aconitum hosteanum
Schur, 4. jacquinii Rchb., A. nanum Baumg.,
Anemone narcissiflora L., Anthemis carpatica
Waldst. & Kit. ex Willd., Aquilegia nigricans
Baumg., Aster alpinus L., Astragalus krajinae
Domin, Biscutella laevigata L., Coeloglossum
alpinum Schur, Draba aizoides (L.) J.F.Gmel.,
Gentiana acaulis L., G. laciniata Kit. et
Kanitz, G. verna L., Primula halleri J.F.Gmel.,
P. minima L., P. verna L., Ranunculus thora
L., Rhodiola rosea L., Salix alpina Scop.,
S. retusa L., Saxifraga androsacea L.,
Veronica aphylla L. A part of the above
mentioned results of our study is published
(Ziman et al., 2009), and at present time we
discussed the outlook on the conservation
of the endangered High-Mountain Vascular
Plants from the other points of view included
the «Habitat concept of the biodeversity
protection» (Kagalo & Prots, 2012).

It is expedient to note that almost
all threatened High-Mountain species are
heliophytes and oreophytes which grow in the
alpine belt mainly at the stone or rocky localities
(frequently calcareous). For many of them
we noted a small size of populations, mainly
isolated. Therefore, a part of these populations
look like the separate fragments. Moreover,
most of them are characterized by the low
ability of the reproductive propagation, not
complete age spectra, low indices of renewal
and replacing (Ziman, 1997 and others).

The analysis of ca. 100 floristic lists
of the High-Mountain communities with
the participation of the above mentioned
rare species in the Ukrainian Carpathians
(Malynovski, Kriczfalusy, 2002, but also own
data) has shown the presence of the rather
limited number of the constant species within
them (about 50 species only) which form the
base of the peculiar High-Mountain floristic
complexes. On our opinion, the historical
development of most High-Mountain species
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took place exactly in their limits (Ziman,
Gamor, 2009).

As a result of the long-standing monitoring
on the High-Mountain plants in the Ukrainian
Carpathians, we regard the High-Mountain
communities including 5 to 10 (sometimes
more) rare species as the «hot spots» being the
important sectors of the endangered species
diversity and integrity (Medail, Quesel, 1997).
According to our data (Ziman et al., 2005—
2009), there are more than 20 «hot spots»
close to summits of Svidovets, Chernogora,
Marmarosh, Chyvchyn and Gorgan Ranges,
and most of them are rare, endemic or relict
phytocoenoses. The greatest communities are
the alpine ones occurring at the upper part of
the Svidovets Range (Dragobrat, Bliznitza,
Herishaska and others). They are situated
mainly on the calcareous uncoverings (ca.
30 rare species including CR Antennaria
carpatica, Aquilegia nigricans, Aster alpinus,
Astragalus krajinae, Biscutella laevigata,
Draba aizoides, Leontopodium alpinum
Cass., Primula halleri J.F.Gmel., Saxifraga
androsacea, Veronica aphylla and others).
Meanwhile, the high concentration of the rare
species is characteristic for communities close
to the summits of Petros (Chernogora, ca.
25 rare species including CR Carex bicolor
All.,, Minuartia zarecznyi (Zapal.) Klokov,
Ranunculus thora, Salix alpina, S. retusa and
others) and Pop Ivan (Marmarosh, ca. 20 rare
species including CR Anthemis carpathica,
Jovibarba hirta (L.) Opiz, Sempervirum
marmoreum Griseb. and others).

Within the High-Mountain communities
of the Ukrainian Carpathians we regard the
such associations situated close to the sum-
mit of Bliznitsa, Svidovets (three «trumpets»
of Dragobrat, ca. alt. 1800 m) as the most
valuable: Festucetum amethystinae (Domin)
Coldea 1984, Festucetum carpaticae Domin
1930, Festucetum pictae Krajina 1933, Achil-
leo (schurii)-Dryadetum (Beldie) Coldea
1984, Cystopteridetum fragilis Oberd. 1938,
Salicetum herbaceae Br.-Bl. 1931, Saxi-
frago (paniculatae)-Festucetum versicoloris
Wall. 1933 in which about 50 taxa of the rare

Vascular plants (including ca. 20 endemic spe-
cies) are present (Ziman et al., 2010). The com-
munities on the north-eastern slopes below the
summit of Petros, Chernogora (alt. ca. 1800 m)
are valuable too because of including in them
about 40 species of the rare plants (more than
20 endemic species), and most of them belong
to the associations Festucetum amethystinae,
Festucetum carpaticae, Festucetum versicoloris
Val. 1933, Thymo-Festucetum amethystinae
Kricsfalusy et Malinovski 2000, Seslerieto-
Caricetum (sempervirentis) Kricsfalusy et Mal-
ynovski 2000, Cetrario-Juncetum trifidi Maly-
novski et Cricsfalusy and Salicetum herbaceae
Br.-Bl. 1931 (Ziman et al., 2009).

The protection and conservation of most
«hot spots» within the High-Mountain Flora of
the Ukrainian Carpathians has to be the urgent
task of the preservation of the plant diversity of
the Ukrainian Carpathians.

The disappearing plants, especially having
solitary localities or non-sufficiently studied,
merit the peculiar attention, and we confirm
this thesis by our data on the extinct Primula
farinosa L. In 1962 we noted the unique locali-
ty of P. farinosa in the Ukraine (Gorgan Range,
close Jasinja in the Transcarpatian Region), and
we studied this species at this locality during
the next four years. Unfortunately, after the me-
lioration this species disappeared from Gorgan
and the flora of Ukraine (Ziman, 1964; Ziman,
Vainagyi, 1991) despite of our attempts to hin-
der it. The next endangered species Gentiana
verna L. grew together with P. farinosa but at
present time it is disappearing — as a result of
the economic activity of people. After critical
examination of literature (Coldea, Plamada,
1976; Haberova, 1968, etc.), we concluded
that both P. farinosa and G. verna are the rel-
ict circumpolar arctic-alpine taxa disjunctively
distributed in Eurasia and North America, and
in Europe their areas include the Alps, Carpath-
ians and Balkan. Their unique phenomenon is
the growing of both species everywhere in the
rare relict association Caricetum davallianae
Dutoit 1924 (Ziman et al., 2001).

The next important question is the discus-
sion of the ecological-geographical patterns of
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the rare species in the Ukrainian Carpathians,
other Regions of Europe and the whole world.
As a result of the appropriate analysis, we have
to note that about 45 studied rare species in the
High-Mountain flora of the Ukrainian Carpath-
ians are the alpine-subalpine plants and the next
ca. 25 species are the arctic-alpine plants. The
valuable peculiarities of most studied rare spe-
cies (ca. 60 taxa out of 70) are their disjunctive
areas which include the Alps and a part the Bal-
kan mountain Ranges. Within them there are
ca. 20 relict species which are characterized by
the wide disjunctions.

Within the rare species in common to the
High-Mountain flora of the Ukrainian Carpath-
ians and Balkan, we note few taxa (Anemone
narcissiflora L., Aster alpinus) distributed in the
all countries of Balkan, meanwhile, other spe-
cies occur only in Bulgaria (Gentiana acaulis
L., G. punctata L., G. verna, Narcissus angusti-
folius Curtis, Pedicularis oederi Vahl, Primula
halleri F.J Gmel., Pulsatilla scherfelii (Ullep.)
Skalicky, Rhododendron myrtifolium Schott et
Kotschy and others) or Serbia (Achillea schurii,
Gentiana laciniata Kit. ex Kanitz, Leontopo-
dium alpinum) and Montenegro (Biscutella lae-
vigata) (Beck et al., 1967; Gajic, 1984; Lakusic
et al., 2004; Micevski, 1985; Peev et al., 2011;
Stevanovic, 1999; Trpn, Vres, 1995 and others).

We should like to note that a lot of High-
Mountain taxa are the endangered in Ukraine
and are less rare in other parts of the Carpath-
ians (Ziman et al., 1998). For instance, within
80 rare species in common to the High-Moun-
tain floras of Ukraine and Romania, about 20
species (Aster alpinus, Biscutella laevigata,
Campanula carpatica Jacq., Veronica alpina L.
and others) are endangered in Ukraine but only
vulnerable in Romania. Meanwhile, in the flora
of Romania the species more rare than in the
flora of Ukraine are few (Aconitum jacquinii,
Gentiana acaulis, G. lutea L., Rhodiola rosea
and some others).

On the pattern of the flora of the Ukraini-
an Carpathians we briefly discussed the actual
questions of the conservation of the rare and
vanishing plants in situ and ex situ (Ziman et
al., 2012). Meanwhile, recently we began to re-

alize the comparative study of rare species in
the natural populations and at the experimental
plot for the elaboration of the concrete propos-
als to improve the state of their biotopes and
their later re-introduction into the natural bio-
topes (ex situ).

We noted that several years ago we real-
ized the first attempt to re-introduce the above
mentioned extinct species Primula farinosa
from the adjacent floras of Slovakia (Brezno,
1998) and Romania (Tuzhnadj, 2000) to its ini-
tial locality close Jasinja but unfortunatelly we
were unsuccessful.

Nevertheless, in 2010 we began to cre-
ate the experimental plot of the rare species
in the National Nature Park Synevir and in
2010-2013 we introduced there about 40 spe-
cies from Dragobrat (Svidovets), Petros (Cher-
nogora), Pip Ivan (Marmarosh), Negrovets
(Gorgan) and some other High-Mountain lo-
calities (Ziman et al., 2012). At present time
this collection includes ca. 600 plants belong-
ing to ca. 60 species and a lot of plants grow
successfully (including their blossoming, fruit-
ing and propagation). Today the best introdu-
cents seem to be Aconitum firmum (Rchb.) Gay,
A. nanum, Anthemis carpatica, Aster alpinus,
Leontopodium alpinum, Narcissus angustifo-
lius Curt., Orchidaceae [Coeloglossum viride
(L.) Hartm., Gymnadenia conopsea (L.) R.Br.,
Listera cordata (L.) R. Br., Orchis purpurea
Huds., Traunsteinera globosa (L.) Rchb., Oxy-
ria digyna (L.) Hill, Potentilla crantzii G.Beck
ex Fritsch., Rhodiola rosea, Scabiosa opaca
Klok. Meanwhile, the results of introduction
of Anemone narcissiflora, Aquilegia nigricans,
Astragalus krajinae, Campanula kladniana,
Gentiana acaulis, G. lutea L., Rhododendron
myrtifolium and some other species are debat-
able; and the plants of Gentiana laciniata and
G. verna perished.

Conclusions

We presented the brief results of the analy-
sis of the modern state of the rare (mainly en-
dangered or threatened) species of the Vascular
Plants in the High-Mountain flora of the Ukrai-
nian Carpathians (participants of the modern
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«Red book of Ukraine» 2009). We paid atten-
tion to occurring of these species mainly in
the communities including 5 to 10 (sometimes
more) rare species which regard as the «hot
spots» and most of them are rare, endemic or
relict ones. Therefore, these taxa are frequently

preservation of the plant diversity and have to
be revealed and conserved in situ. Meanwhile,
we began to implement the comparative study
of the rare species at the experimental plot (ex
situ) for their subsequent introduction into the
natural biotopes.

considered as the important sectors of the of the
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